Abstract. Epidemiological analysis of morbidity rate in the population of Novodvinsk revealed that in the area with higher level of ambient air pollution with specific substances emitted by pulp and paper mills, the incidences of acute respiratory viral infections (223.2 ‰) and chronic bronchitis (25.9 ‰) in the adult population and the incidences of acute bronchitis (158.0 ‰) and bronchial asthma (28.8 ‰) in the child population, are in 1.2-1.6-fold higher compared to the areas of the city located at some distance from the pulp and paper mill (χ2 = 4.3-70.6; p = 0.038 -p < 0.001). High risk of general toxic effects on the respiratory organs in children (HI = 5.7-13.6) and adults (HI = 4.5-6.1) is found, which is formed mainly due to chemicals which are present in emissions of in the pulp and paper mill.
In the structure of primary morbidity in children and adults living in Novodvinsk, respiratory diseases occur with the highest incidence (58 and 30%, respectively). Analysis of distribution of incidence of respiratory diseases by zones of the town has shown that among children living in the 1st zone, the incidence of acute bronchitis (158.0 ‰) and bronchial asthma (28.8 ‰) were significantly 1.2-1.6-folds higher compared with the incidence among children living in two other zones (Table 1) .
Among the adult population of the 1st zone, the incidence of acute respiratory viral infections (232,2 ‰) and chronic bronchitis (25,9 ‰) 1.1-1.2-folds exceeded the incidence of such diseases in subpopulations of the 2nd and 3rd zones, but statistically significant differences in total morbidity rates of chronic bronchitis were found only between the 1st and the 3rd zones.
Mean levels of total incidence of bronchial asthma in total child population (28.8 ‰), as well as in children up to 2 years old (8.8 ‰), 3-4 years old (23.6 ‰), 7-9 years old (32.0 ‰), 10-14 years old (37.3 ‰), and 15-17 years old (34.9 ‰), living in the 1st zone, were statistically significantly higher than the incidence among children in the respective age groups living in 2nd and 3rd zones ( Table 2) . The highest degree of differences was observed among children of 3-4 years old, for whom the incidence of diseases in the 1st zone was 2-fold higher compared with that for children living in two other zones. In the age group 15-17 years, the total incidence of asthma was 1.7-folds higher than the incidence of the disease identified in the 2nd and 3rd zones. In other age groups (up to 2 years, 7-9 years and 10-14 years old) the total incidence ratio between the 1st and 2nd zones was 1.2, and in regard to the incidence of the 3rd zone -the ratio was 1.3 to 3.
For calculation of the risk of general toxic effects resulting from exposure to chemicals polluting the ambient air, daily equivalent doses were defined. It was found that for children in the age groups of 1-6 years and 7-17 years, the values of daily doses were 2.2-and 1.3-folds, respectively, higher than those for the adult population.
Analysis of hazard indexes (HI) showed that there is a high risk of respiratory diseases resulting from exposure to ambient air pollutants. Hazard indexes at the level of median concentrations and the 90th percentile for children in the age group of 1-6 years were 9.93 и 13.58, respectively.
For children of 7-17 years old and for adults, a high risk of adverse respiratory effects was observed only at the upper bound of exposure (НI90 = 7.83 and 6.1, respectively). At the level of median concentrations of pollutants, the risk level for school-age children and adults is characterized as "alarming" (НI50 = 5.73 and HI50 = 4.49, respectively).
The largest contribution to the risk of non-carcinogenic respiratory effects is made by formaldehyde (36.2%), suspended substances (15.7%), nitrogen dioxide (10.2%), chlorine dioxide (9.1%), hydrogen sulfide (8.2%), methyl mercaptan (6.0%), chloride (6.0%) and sulfuric
Health Risk Analysis Risk assessment practice acid (5.0%). Attributable number of complaints about obstructive pulmonary disease in the general population, resulted from the influence of suspended particles, is 15 cases per year or 3% (95% confidence interval: 0-6.3 %). Mortality rate due to respiratory diseases is 2 cases or 5.4 % (95% confidence interval: 2.8-11.3 %).
Thus, epidemiological analysis of incidences of respiratory diseases of Novodvinsk showed higher levels of respiratory diseases among children and adults living in the proximity to a paper mill. Application of the risk assessment methodology found a high risk of general toxic effects of the respiratory organs in children and adults, which is formed mainly due to chemical substances contained in mill emissions.
